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Description

The present invention relates to switching control
circuits for electronic power switches and, more partic-
ularly, to a circuit of this type including a control signal
level shifter.

One known application of electronic power switches
is in forming bridge circuits for the actuation of motors.
These circuits include pairs of electronic switches con-
nected in series between the poles of a high voltage
power supply. The load, in this case a winding of the
motor, is connected between the connection points of
the switches of the pairs. The switches of each pair are
controlled in such a way that at any instant at most one
of the two is closed. That is to say it cannot happen that
both switches of a pair are simultaneously closed.

The electronic switches are controlled by low volt-
age logic circuits which produce control signals at two
levels referred to a reference voltage which, normally,
is also the earth terminal of the circuit arrangement. For
controlling the switches of the bridge connected to the
positive pole of the power supply the level of the logic
circuit signals is shifted by means of suitable level shifter
circuits.

A typical structure of a control circuit with a level
shifter is schematically represented in Figure 1 of the
attached drawings. Four power transistors, for example
field effect transistors (FET) of n channel DMOS type,
indicated T1, T2, T3 and T4 are connected in series in
pairs between the terminals, indicated with the earth
symbol and Vy, of a relatively high voltage DC power
supply, for example 300 volts. A load L, for example a
winding of a motor not further shown, is connected be-
tween the connection nodes of the switches of the two
pairs. A control logic circuit, indicated LG, produces con-
trol signals at two voltage levels, for example the ground
level, or zero, and a relatively low supply voltage level
VL typically five volts. These signals, available on the
outputs of the logic circuit LG are applied to the control
terminals, that is to say the gate electrodes both of the
"lower" transistors T2, T4 through respective driving cir-
cuits, and the "upper" transistors T1, T3, through re-
spective level shifting and driving circuits, to switch the
transistors on or off (conduction or cut-off) according to
the sequence determined by the logic circuit LG. For
simplicity of the drawing only the driving circuits DR1
and DR2 for the transistors T1 and T2 and only the level
shifter LS1 relating to the transistor T1 are shown; it is
understood that similar circuits are provided for control
of the transistors T3 and T4.

The driving circuit (DR2) of the transistor T2 is sup-
plied with a relatively low voltage V|, for example 12
volts, sufficient to raise the gate electrode of T2 to a volt-
age, with respect to its source terminal (which is con-
nected to ground) greater than the conduction thresh-
old. The driving circuit DR1 of the transistor T1 is sup-
plied with a voltage V¢ the value of which is substantially
equalto V|_provided by a "buffer" capacitor C connected
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between the connection node S1 (between the two tran-
sistors T1 and T2) and a charging circuit, not shown, the
function of which is to maintain the capacitor C charged
to the voltage V.

The level shifter LS1 includes two substantially
identical circuit branches each constituted by an n chan-
nel MOS transistor M1, M2 the source terminal of which
is connected to the ground terminal and the drain termi-
nal of which is connected to the supply terminal V¢ via
the parallel connection of a resistor R1, R2 and a zener
diode D1, D2. The gate terminals of the transistors M1
and M2 are connected to an output of the logic circuit
LG, one directly and the other through an inverter INV1,
such that the control signals which arrive at the two tran-
sistors are always complementary to one another.

The level shifter LS1 also includes a bistable (flip-
flop) circuit, indicated RS, supplied with the voltage Vg,
and having "set" and "reset" terminals S, R respectively,
connected via respective inverters INV2 and INV3 to the
drain electrodes, respectively, of transistors M1 and M2,
and an output terminal Q connected to the input of the
driving circuit DR1 of transistor T1.

In operation the two transistors M1 and M2 are al-
ternatively brought to a conduction state by signals gen-
erated by the logic circuit LG. The current pulses which
form in succession in the two resistors R1 and R2 pro-
duce the "set" and "reset" signals at the inputs S and R
of the flip-flop RS and, consequently, the output signal
Q from the flip-flop, which is referred to the voltage level
of the node S1 (which varies substantially between O
and Vy in dependence on the state of conduction of the
transistors of the bridge), causes the driving circuit DR1
to apply a voltage signal between the gate and source
electrodes of the transistor T1, a voltage signal which
switches on or off the transistor T1.

The circuit described above can be improved, in a
manner which will be illustrated hereinbelow, to ensure
that during switching of the node S1 between 0 and Vy,
both the inputs of the flip-flop are at low level. However,
both the circuit of Figure 1 and the thus-improved circuit
are subject, when forming part of a monolithic integrated
circuit, to possible spurious switching such that they
cannot be utilised when it is essential to achieve abso-
lute security in operation of the transistor bridge.

Spurious switching is due to the structure capaci-
tances associated with the transistors M1 and M2.
These capacitances, generally indicated C1 and C2 in
Figure 1, are the sum of the capacitances between drain
and source and between drain and substrate. In certain
conditions, as will be explained in more detail hereinbe-
low in relation to a particular circuit, during discharge of
these capacitances, which takes place in part through
the zener diodes, D1 and D2 and in part through the
resistors R1 and R2, the conduction of parasitic compo-
nents is triggered due to the structure of the integrated
circuit in which the various components of the switching
control circuit are formed, which can lead to switching
signals at the flip-flop which are not those caused by the
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control signal and which can therefore cause very seri-
ous malfunctions.

The object of the present invention is to provide a
switching control circuit with a level shifter for an elec-
tronic power switch in which spurious switching is not
possible in any case.

This object is achieved according to the invention
by a circuit as defined and characterised in general in
the first and second of the claims which follow the
present description.

The invention will be better understood from the fol-
lowing detailed description of an exemplary, and there-
fore non-limitative embodiment in relation to the at-
tached drawings, in which:

Figure 1, already described, is a diagram of a known
switching control circuit applied to a transistor
bridge;

Figure 2 is a diagram of a switching control circuit
to which the invention is applied,;

Figure 3 is a detail of the diagram of Figure 2 in
which parasitic components not shown in Figure 2
are indicated; and

Figure 4 schematically shows the relative arrange-
ment of some components of the integrated circuit.

The circuit of Figure 2, in which parts which are the
same as or correspond to those of Figure 1 are indicated
with the same reference symbols, is different from that
of Figure 1 substantially in that the input terminals S and
R of the flip-flop RS are not connected to the drain elec-
trodes of the transistors M1 and M2 through inverters,
but through a coupling stage which comprises two p
channel MOSFETSs, indicated M9 and M10. These are
each connected with a respective series resistor R3and
R4 between the drains of the transistors M2 and M1 and
the node S1, and have their gate electrodes connected
to the source electrode of the other transistor of the pair.

The current injected alternately into the resistors R1
and R2 during conduction of the transistors M1 and M2
respectively, causes conduction of the transistors M9 or
M10 respectively such that across the resistors R3 or
R4 there is a voltage drop which gives rise to the "reset”
or "set" signals on the flip-flop RS. This circuit offers the
advantage over the circuit of Figure 1 of maintaining the
condition of low level signals S=0, R=0 on both inputs
of the flip-flop during switching of the node S1. This is
important in particular when the node S1 switches to a
high voltage level, that is to say varies from 0 to V.

However, discharge of the capacitances C1 and C2
can cause spurious signals. In particular, if the circuit of
Figure 2 is made as an integrated circuit using the usual
fabrication techniques, parasitic bipolar transistors of
pnp type are formed which constitute parasitic current
generators associated with the p channel MOSFET
transistors M10 and M9, and the effect of which can be
evaluated by examining the equivalent diagram of Fig-
ure 3. As is seen, this shows two double collector tran-
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sistors indicated Tp1 and Tp2, each having its emitter
region in common with the source region of a respective
p channel MOSFET transistor M10 and M9, its base re-
gion connected to the supply terminal Vg and two col-
lector regions in common with the drain regions of M10
and M9 connected to the input terminals S and R of the
flip-flop. In the discharge phase of the capacitances C1
and C2 the two transistors Tp1 and Tp2 inject a current
into the resistors R3 and R4. This takes place, in partic-
ular, in the switching phase of the node S1 from the high-
er level to the lower level when the power transistors T1
and T2 are, respectively, off and on. In this phase both
the inputs of the flip-flop are at the higher level, that is
to say in a state which does not in general correspond
to a well defined output state of the flip-flop. To prevent
this condition from causing an output of the flip-flop cor-
responding to a switching on of the power transistor T1,
it is advisable to utilise a flip-flop of the "dominant reset"
type, that is to say which has a low output level when
the inputs are both at high level. However, even in this
case, at the end of the transition of the node S1 from Vi
to 0 with the transistor T1 in the cut-off state, there is the
risk that the flip-flop will enter the input condition which
would take the transistor T1 back into conduction during
the conduction of the lower transistor T2, this situation
being highly undesirable. In fact, the voltage levels on
the inputs S and R of the flip-flop, once the parasitic in-
jection has ceased, tend to fall to the level of the node
S1 gradually so that the capacitances associated with
the two terminals S and R discharge through the resis-
tors R4 and R3 until the so-called memory state (S=0,
R=0) of the flip-flop is reached. In this condition the out-
put state Q will be determined by that of the two levels
which falls fastest. For example, in the case of a more
rapid fall of the input R there would be the unwanted
condition S=1, R=0 which would take the power transis-
tor T1 into conduction.

According to the invention, in order to prevent this
from happening the resistor R3, connected to the "reset”
input (R) has a greater resistance than that of the resis-
tor R4 connected to the "set" input (S). Thus, with the
same charge injected by the parasitic generators into
the resistors R3 and R4, the level of the "set" terminal
falls more rapidly than that of the "reset" terminal by the
effect of the smaller time constant, so that at the end the
output Q always corresponds to the state S=0, R=1.

In another embodiment of the invention the layout
of the integrated circuit, that is to say the arrangement
of the circuit components, is chosen in such a way that,
during switching, the overall currents injected by the two
parasitic current generators into one resistor and into
the other resistor are not equal to one another but such
thatthe overall current injected into the resistor connect-
ed to the "reset" input (R) is greater than that injected
into the other resistor. In this case, even if the resistors
R3 and R4 are equal, the level of the "set" terminal falls
more rapidly than that of the "reset" terminal because
the charge of the capacitance associated with the "set"
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terminal will be less than that of the capacitance asso-
ciated with the "reset" terminal.

One way of obtaining this result is to dispose the
transistors M10 and M9 at a different distance from the
centre of the areas in which the associated diodes D1
and D2 are formed. For example, as is shown in Figure
4, the distance d1 between M10 and the diodes D1 and
D2 is greater than the distance d2 between M9 and the
same pair of diodes. This exploits the fact that, with the
usual fabrication processes for this type of integrated
circuit, the gain of the parasitic pnp transistors Tp1, Tp2
is strongly influenced by these distances d1 and d2.

Naturally, the two above-described arrangements,
that is to say that relating to the dimensioning of the two
resistors R3 and R4 and the topological arrangement
relating to the mutual disposition of the transistors M10,
M9 and the diodes D1 and D2, can be utilised contem-
poraneously thus increasing the security of operation of
the circuit.

As can be easily established, the object of the in-
vention is fully achieved in that the risk of spurious
switching is entirely avoided. It is noted moreover that
this effect is obtained without additional circuit compo-
nents, but simply by dimensioning and/or suitably ar-
ranging some already existing components.

Claims

1.  An integrated control circuit for switching an elec-
tronic power switch (T1) connected in series with a
load (L) between first and second supply terminals
(ground, Vy) comprising

a control logic circuit (LG) adapted to produce
an output signal having two voltage levels re-
ferred to the voltage level of a reference termi-
nal (ground),

a level shift circuit (LS1) the input of which is
connected to the output of the control logic cir-
cuit (LG) and an output of which is connected
to the control terminal of the electronic switch
(T1), and adapted to produce at its output a sig-
nal having two voltage levels, corresponding to
the signals from the control logic circuit, re-
ferred to the voltage level of the connection
node (S1) between the electronic switch (T1)
and the load (L),

this level shift circuit (LS1) comprising

a bistable stage (RS) having a "set" input (S),
a "reset" input (R) and an output (Q) which is
the output from the level shift circuit,

firstand second circuit branches connected be-
tween the said connection node (S1) and a third
supply terminal (V), respectively comprising a
first transistor (M10) and a second transistor
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(M9) connected to the control logic circuit (LG)
to be switched alternatively, a first resistor (R4)
and a second resistor (R3) connected between
the connection node (S1) and, respectively, the
first transistor (M10) and the second transistor
(M9), the first resistor (R4) being connected to
the "set" input (S) and the second resistor (R3)
being connected to the "reset" input (R) of the
bistable stage (RS),

and first and second parasitic current genera-
tors (Tp1, Tp2), respectively associated with
the first and second transistors (M10, M9) and
adapted to inject substantially the same current
into the first and second resistors (R4, R3) re-
spectively,

whereby the first resistor (R4) has a smaller re-
sistance than that of the second resistor (R3).

An integrated circuit for controlling the switching of
an electronic power switch (T1) connected in series
with a load (L) between first and second supply ter-
minals (ground, V) comprising:

this

a control logic circuit (LG) adapted to produce
an output signal at two voltage levels referred
to the voltage level of a reference terminal
(ground),

a level shift circuit (LS1) the input of which is
connected to the output of the control logic cir-
cuit (LG) and the output of which is connected
to the control terminal of the electronic switch
(T1) and which is adapted to produce at its out-
put a signal at two voltage levels corresponding
to the control logic circuit signal, referred to the
voltage level of the connection node (S1) be-
tween the electronic switch (T1) and the load

(L),
level shift circuit (LS1) comprising

a bistable stage (RS) having a "set" input (S),
a "reset" input (R) and an output (Q) which is
the output from the level shift circuit,

first and second circuit branches connected be-
tween the said connection node (S1) and a third
supply terminal (Vg), respectively comprising
first and second transistors (M10, M9) connect-
edtothe control logic circuit (LG) to be switched
alternatively, first and second resistors (R4, R3)
connected between the connection node (S1)
and the first and second transistor (M10, M9)
respectively, the first resistor (R4) being con-
nected to the "set" input (S) and the second re-
sistor (R3) being connected to the "reset" input
(R) of the bistable stage (RS),

and first and second (Tp1, Tp2) parasitic cur-
rent generators, associated, respectively, with
the first transistor (M10) and the second tran-
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sistor (M9) and adaptedto inject current into the
first resistor (R4) and the second resistor (R3),
whereby the arrangement of circuit compo-
nents is chosen in such a way that the overall
current injected, during switching, by the first
and second current generators, (Tp1, Tp2) into
the second resistor (R3) is greater than that in-
jected by the same generators into the first re-
sistor (R4).

An integrated circuit according to Claim 2, in which
the first and second transistors (M10, M9) are p
channel MOSFET transistors the drain terminals of
which are connected to the first and second resis-
tors (R4, R3) respectively, in which the first and sec-
ond circuit branches include respective first and
second diodes (D1, D2) connected between the
source terminals of the first and second transistors
(M10, M9) respectively and the third supply terminal
(Ve), and in which the first and second current gen-
erators are parasitic bipolar transistors (Tp1, Tp2)
of pnp type having their emitter regions in common
with the respective source region of the first and
second transistors (M10, M9), a base region con-
nected to the third supply terminal (Vg), and each
having two collector regions which are in common
with respective drain regions of the first and second
transistors (M10, M9), the first transistor (M10) be-
ing formed in an integrated circuit zone which is lo-
cated at a distance from the centre of the zones in
which said first and second diodes (D1, D2) of the
level shift circuit are formed which is greater than
the distance between the zone in which the second
transistor (M9) is formed and the centre itself.

Patentanspriiche

1.

Integrierte Steuerschaltung zum Schalten eines
elektronischen Stromschalters (T1), der in Reihe
mit einer Last (L) zwischen einen ersten und einen
zweiten VersorgungsanschluB3 (Erde, V) geschal-
tet ist, die umfaBt:

eine Steuerlogikschaltung (LG), die ein Aus-
gangssignal mit zwei Spannungspegeln er-
zeugt, die auf den Spannungspegel eines Be-
zugsanschlusses (Erde) bezogen werden,

eine Pegelverschiebungsschaltung (LS1), de-
ren Eingang mit dem Ausgang der Steuerlogik-
schaltung (LG) verbunden ist, und wobei ein
Ausgang derselben mit dem Steueranschluf3
des elektronischen Schalters (T1) verbunden
ist, und die an ihrem Ausgang ein Signal mit
zwei Spannungspegeln entsprechend den Si-
gnalen von der Steuerlogikschaltung erzeugt,
die auf den Spannungspegel des Verbindungs-
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knotens (S1) zwischen dem elekironischen
Schalter (T1) und der Last (L) bezogen werden,

wobei diese Pegelverschiebungsschaltung (LS1)
umfaft:

eine bistabile Stufe (RS) mit einem "Setz"-Ein-
gang (S), einem "Rucksetz"-Eingang (R) und
einem Ausgang (Q), der der Ausgang von der
Pegelverschiebungsschaltung ist,

einen ersten und einen zweiten Schaltungs-
zweig, die zwischen den Verbindungsknoten
(81) und einen dritten Versorgungsanschluf3
(Vc) geschaltet sind und einen ersten Transi-
stor (M10) bzw. einen zweiten Transistor (M9),
die mit der Steuerlogikschaltung (LG) verbun-
den sind und alternativ geschaltet werden, ei-
nen ersten Widerstand (R4) und einen zweiten
Widerstand (R3), die zwischen den Verbin-
dungsknoten (S1) und den ersten Transistor
(M10) bzw. den zweiten Transistor (M9) ge-
schaltet sind, umfassen, wobeider erste Wider-
stand (R4) mit dem "Setz"-Eingang (S) verbun-
den ist und der zweite Widerstand (R3) mitdem
"Ricksetz"-Eingang (R) der bistabilen Stufe
(RS) verbunden ist,

einen ersten und einen zweiten Parasitarstrom-
generator (Tp1, Tp2), die zu dem ersten bzw.
dem zweiten Transistor (M10, M9) gehéren und
im wesentlichen den gleichen Strom in den er-
sten bzw. den zweiten Widerstand (R4, R3) ein-
speisen,

wobei der erste Widerstand (R4) einen gerin-
geren Widerstandswert aufweist als der zweite
Widerstand (R3).

Integrierte Schaltung zum Steuern des Schaltens
eines elektronischen Stromschalters (T1), der in
Reihe mit einer Last (L2) zwischen einen ersten und
einen zweiten Versorgungsanschluf3 (Erde, V) ge-
schaltet ist, die umfaBt:

eine Steuerlogikschaltung (LG), die ein Aus-
gangssignal auf zwei Spannungspegeln er-
zeugt, die auf den Spannungspegel eines Be-
zugsanschlusses (Erde) bezogen werden,

eine Pegelverschiebungsschaltung (LS1), de-
ren Eingang mit dem Ausgang der Steuerlogik-
schaltung (LG) verbunden ist und deren Aus-
gang mit dem Steueranschlu3 des elektroni-
schen Schalters (T1) verbunden ist, und die an
ihrem Ausgang ein Signal auf zwei Spannungs-
pegeln entsprechend dem Signal der Steuerlo-
gikschaltung erzeugt, die auf den Spannungs-
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pegel des Verbindungsknotens (S1) zwischen
dem elekironischen Schalter (T1) und der Last
(L) bezogen werden,

wobei diese Pegelverschiebungsschaltung (LS1)
umfaft:

eine bistabile Stufe (RS) mit einem "Setz"-Ein-
gang (S), einem "Riicksetz"-Eingang (R) und
einem Ausgang (Q), der der Ausgang von der
Pegelverschiebungsschaltung ist,

einen ersten und einen zweiten Schaltungs-
zweig, die zwischen den Verbindungsknoten
(S1) und einen dritten Versorgungsanschluf3
(Vo) geschaltet sind und einen ersten bzw.
zweiten Transistor (M10, M9), die mit der Steu-
erlogikschaltung (LG) verbunden sind und al-
ternativ geschaltet werden, einen ersten und ei-
nen zweiten Widerstand (R4, R3), die zwischen
den Verbindungsknoten (S1) und den ersten
bzw. den zweiten Transistor (M10, M9) ge-
schaltet sind, umfassen, wobei der erste Wider-
stand (R4) mit dem "Setz"-Eingang (S) verbun-
den ist und der zweite Widerstand (R3) mit dem
"Ricksetz"-Eingang (R) der bistabilen Stufe
(RS) verbunden ist,

einen ersten und einen zweiten (Tp1, Tp2) Pa-
rasitarstromgenerator, die zu dem ersten Tran-
sistor (M10) bzw. dem zweiten Transistor (M9)
gehéren und Strom in den ersten Widerstand
(R4) und den zweiten Widerstand (R3) einspei-
sen,

wobei die Anordnung der Schaltungsbestand-
teile so ausgewahlt wird, daf3 der beim Schal-
ten von dem ersten und dem zweiten Stromge-
nerator (Tp1, Tp2) in den zweiten Widerstand
(3) eingespeiste Gesamtstrom gréBer ist als
der von den gleichen Generatoren in den er-
sten Widerstand (R4) eingespeiste.

Integrierte Schaltung nach Anspruch 2, wobei der
erste und der zweite Transistor (M10, M9) p-Kanal-
MOSFET-Transistoren sind, deren Drain-Anschlis-
se mit dem ersten bzw. dem zweiten Widerstand
(R4, R3) verbunden sind, wobei der erste und der
zweite Schaltungszweig eine erste bzw. zweite Di-
ode (D1, D2) enthalten, die zwischen die Source-
Anschlisse des ersten bzw. des zweiten Transi-
stors (M10, M9) und den dritten Versorgungsan-
schluB (V) geschaltet sind, und wobei der erste
und der zweite Stromerzeuger parasitare bipolare
Transistoren (Tp1, Tp2) vom pnp-Typ sind, deren
Emitter-Bereiche mit dem entsprechenden Source-
Bereich des ersten und des zweiten Transistors
(M10, M9) zusammenfallen, wobei ein Basis-Be-
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reich mit dem dritten VersorgungsanschluB3 (V)
verbunden ist, und jeder zwei Kollektor-Bereiche
hat, die mit den entsprechenden Drain-Bereichen
des ersten und des zweiten Transistors (M10, M9)
zusammenfallen, wobei der erste Transistor (M10)
in einem integrierten Schaltungsbereich ausgebil-
det ist, der sich in einem Abstand zum Zentrum der
Bereiche befindet, in denen die erste und die zweite
Diode (D1, D2) der Pegelverschiebungsschaltung
ausgebildet sind, der gréBer ist als der Abstand zwi-
schen dem Bereich, in dem der zweite Transistor
(M9) ausgebildet ist, und dem Zentrum selbst.

Revendications

Circuit de commande intégré destiné a commuter
un commutateur de puissance électronique (T1)
monté en série avec une charge (L) entre des pre-
miére et deuxieme bornes d'alimentation (masse,
Vy) comportant

un circuit logique de commande (LG) adapté
pour produire un signal de sortie ayant deux ni-
veaux de tension définis par rapport au niveau
de tension d'une borne de référence (masse),
un circuit de décalage de niveau (LS1) dont
I'entrée est reliée a la sortie du circuit logique
de commande (LG) et dont une sortie est reliée
& laborne de commande du commutateur élec-
tronique (T1), et adapté pour produire au ni-
veau de sa sortie un signal ayant deux niveaux
de tension, correspondant aux signaux prove-
nant du circuit logique de commande, définis
par rapport au niveau de tension du noeud de
connexion (S1) entre le commutateur électro-
nique (T1) et la charge (L),

ce circuit de décalage de niveau (LS1) com-
portant

un étage bistable (RS) ayant une entrée "initia-
liser" (S), une entrée "réinitialiser" (R) et une
sortie (Q) qui constitue la sortie du circuit de
décalage de niveau,

des premiére et seconde branches de circuit
montées entre ledit noeud de connexion (S1)
et une troisitme borne dalimentation (Vg),
comportant respectivement un premier transis-
tor (M10) et un second transistor (M9) reliés au
circuit logique de commande (LG) pour étre
commutés de maniére alternée, une premiére
résistance (R4) et une seconde résistance (R3)
montées entre le noeud de connexion (S1) et,
respectivement, le premier transistor (M10) et
le second transistor (M9), la premiére résistan-
ce (R4) étant reliée a l'entrée "initialiser" (S) et
la seconde résistance (R3) étant reliée a l'en-
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trée "réinitialiser" (R) de I'étage bistable (RS),
et des premier et second générateurs de cou-
rant parasite (Tp1, Tp2), associés respective-
ment aux premier et second transistors (M10,
M9) et adaptés pour injecter a peu prés le mé-
me courant dans les premiére et seconde ré-
sistances (R4, R3), respectivement,

la premiére résistance (R4) ayant une résistan-
ce inférieure & celle de la seconde résistance
(R3).

2. Circuit intégré destiné & commander la commuta-

tion d'un commutateur de puissance électronique
(T1) monté en série avec une charge (L) entre des
premiére et deuxiéme bornes d'alimentation (mas-
se, V) comportant

un circuit logique de commande (LG) adapté
pour produire un signal de sortie ayant deux ni-
veaux de tension définis par rapport au niveau
de tension d'une borne de référence (masse),
un circuit de décalage de niveau (LS1) dont
I'entrée est reliée a la sortie du circuit logique
de commande (LG) et dont la sortie est reliée
a la borne de commande du commutateur élec-
tronique (T1), et qui est adapté pour produire
au niveau de sa sortie un signal ayant deux ni-
veaux de tension, correspondant au signal pro-
venant du circuit logique de commande, définis
par rapport au niveau de tension du noeud de
connexion (S1) entre le commutateur électro-
nique (T1) et la charge (L),

ce circuit de décalage de niveau (LS1) com-
portant

un étage bistable (RS) ayant une entrée "initia-
liser" (S), une entrée "réinitialiser" (R) et une
sortie (Q) qui constitue la sortie du circuit de
décalage de niveau,

des premiére et seconde branches de circuit
montées entre ledit noeud de connexion (S1)
et une troisime borne d'alimentation (V¢),
comportant respectivement des premier et se-
cond transistors (M10, M9) reliés au circuit lo-
gique de commande (LG) pour étre commutés
de maniére alternée, des premiére et seconde
résistances (R4, R3) montées entre le noeud
de connexion (S1) et, respectivement, le pre-
mier transistor (M10) et le second transistor
(M9), la premiére résistance (R4) étant reliée a
I'entrée "initialiser" (S) et la seconde résistance
(R3) étant reliée a I'entrée "réinitialiser" (R) de
I'étage bistable (RS),

et des premier et second générateurs de cou-
rant parasite (Tp1, Tp2), associés respective-
ment au premier transistor (M10) et au second
transistor (M9) et adaptés pour injecter un cou-
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rant dans la premiére résistance (R4) et la se-
conde résistance (R3),

dans lequel 'agencement des composants est
choisi de telle sorte que le courant global injec-
té, pendant la commutation, par les premier et
second générateurs de courant (Tp1, Tp2)
dans la seconde résistance (R3) soit supérieur
aceluiinjecté par les mémes générateurs dans
la premiére résistance (R4).

Circuit intégré selon la revendication 2, dans lequel
les premier et second transistors (M10, M9) sont
des transistors MOSFET a canal p dont les drains
sont reliés aux premiére et seconde résistances
(R4, R3) respectivement, dans lequel les premiére
et seconde branches de circuit comportent des pre-
miére et seconde diodes (D1, D2) respectives,
montées entre les sources des premier et second
transistors (M10, M9) respectivement et la troisié-
me borne d'alimentation (V¢), et dans lequel les
premier et second générateurs de courant sont des
transistors bipolaires parasites (Tp1, Tp2) du type
pnp, dont les émetteurs sont montés en commun
avec les sources respectives des premier et second
transistors (M10, M9), dont les bases sont reliées a
une troisiéme borne d'alimentation (V¢), et compor-
tant chacun deux collecteurs qui sont montés en
commun avec les drains respectifs des premier et
second transistors (M10, M9), le premier transistor
(M10) étant formé dans une zone du circuit intégré
qui est située a une distance du centre des zones
dans lesquelles sont formées lesdites premiére et
seconde diodes (D1, D2) du circuit de décalage de
niveau qui est supérieure a la distance existant en-
tre la zone dans laquelle est formé le second tran-
sistor (M9) et le centre lui-méme.
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